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Scales were collected from alewife, blueback, American shad and 
hickory shad in each tidal river system in Virginia at weekly intervals. 
Analysis is underway to determine age composition and mortality rates of 
the stocks. Catch rates of river herring indicate that the fishery is 
in satisfactory condition. Catch by pound nets was estimated to be 4.1 
million pounds of river herring and 204,000 pounds of shad in the Rappa-
hannock River. In thB York River, pound nets caught a minimum of 159,000 
pounds of river herring and 3q,OOO pounds of shad and stake gill nets 
caught an estimated 238,000 pounds of shad. Fishes of the genus Alosa 
spawned in the York River System from the vicinity of West Point (mile 
30) upstream at least to the head of tidal flow. Young remained in 
fresh water through the summer in the York and Rappahannock System. 
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PHASE 1 
AGE COMPOSITION AND MORTALITY RATES 
The objective of Phase 1 is to estimate the age composition and 
annual mortality rate of each of the four species of Alosa in each river 
system, This phase will continue through the life of the investigation. 
During the first contract period we collected scales and measurements 
from fish from each river system at weekly intervals. Age and spawning 
history of each fish will be determined by examining the scales, Scales 
are now being processed, but analysis is incomplete. 
PHASE 2 
CATCH PER UNIT OF EFFORT 
Tabulation of counts of pound nets (Table 1) indicated that fishing 
effort is better measured by biweekly counts than by monthly counts, In 
most areas the number of nets increased through March, reached the maximum 
in April or early May, then rapidly declined. The season ended near June 1. 
An indicator of the status of a fish population is a change in the 
catch per unit of effort from year to year. In the herring fishery the 
pound net is the principal gear. We have ~ounted·pound nets each year 
since 1959 with the exception of 1964. The number of nets fishing in 
April appears to be reasonably representative of fishing effort. The 
number of nets in Virginia waters has ranged from a low of 187 in 1961 to 
a high of 303 in 1965 (Fig. 1), Catch per net per season has ranged from 
a low of 40,000 pounds in 1959 to a high of 83,000 pounds in 1967. (Data 
for 1967 are preliminary and subject to change.) The above figures ex-
clude the Potomac River. 
.~. .. 
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Table 1. Numbers of t;,ound nets in Chesapeake Bay 
and tributaries, spring 1967. 
r--- r--- I' I' I' 
LO LO LO r--- LO LO 
I I I LO I I 
0 rl tj- I LO rl 
rl t.f) rl .-1 .-1 t.f) 
I I I I I I 
Area t.f) t.f) tj- lf) lf) lf) 
James River 1 2 3 4 4 4 
York River 1 11 12 14 15 13 
Rappahannock River 23 45 48 47 34 21 
Potomac River 17 43 79 79 83 80 
Cape Henry to Willoughby Point 11 10 12 11 11 10 
Old Point to Tue Marsh Point 11 17 20 17 18 18 
Back River 6 7 8 7 8 6 
Poquoson River 2 ·3 3 3 3 3 
York Spit 1 7 8 9 9 11 
Mobjack Bay 2 7 8 8 10 10 
New Point to Stingray Point 20 36 40 39 36 28 
,,., .. ,,., .. -- -
Piankatank River 3 5 5 4 4 3 
Windmill Point to Smith Point 22 39 47 47 58 52 
Great Wicomico River 2 2 2 3 3 2 
Eastern Shore-N. Hungar Creek No"c No No 4 4 6 
























Totals 122 234 295 314 332 302 156 


























From 1959 through 1961 the catch remained nearly stable despite de-
creasing fishing effort .. In 1962 a series of increasing annual catches 
began that culminated in the near record catch of 1965. During the period 
of increasing catch both the number of nets and the catch per net per year 
increased, indicating that the increase in catch stemmed both from a larger 
number of fish and a greater fishing effort. The fact that the catch per 
unit of effort has followed reasonably closely the increases in effort 
indicates that the fishery is in a healthy condition. 
Beginning in 1965, pound nets in the Potomac River were counted in 
the same way as those in other parts of the Chesapeake Bay System. Fig. 2 
indicates fishing effort and catch rate for all waters in Virginia and 
the Potomac River. Inclusion of data from the Potomac River does not ap-
preciably change the trends evident in the period 1965-1967 in Fig. 1, 
except that the reduction of effort in the Potomac seems to have been some-
what greater than in other areas. The catch per net per season has not 
declined, however. 
Our efforts to estimate total catch in each river system were only 
partially successful. For the Potomac River good records for all gear will 
be available from the Potomac River Fisheries Commission; however, those 
records are not yet complete for 1967. For the Rappahannock River we 
obtained daily catch records from one fisherman who fished 3 to 5 pound nets. 
-
This represents about 10% of the pound nets operating in the Rappahannock. 
Expansion of the catch of these index nets indicates a catch of about 4.1 
million pounds of river herring (1,274,000 pounds of alewife and 2,833,000 
pounds of blueback) and about 204,000 pounds of shad in the period March 15 _ 
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FIG. I. FISHING EFFORT AND CATCH RATE IN THE RIVER 
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catch had declined below the level of profitable operation. However, as 
late as May 31, 21 pound nets were still operating in the Rappahannock. 
We have no record of the catch between May 12 and the end of the season. 
Data on which these estimates are based are shown in Table 2. The catch 
of shad by stake gill nets is not known. 
From the York River we obtained a record of 2 pound nets, 14% of the 
effort, and 7 stake gill nets, 8% of the effort. Expansion of the catch 
of the pound nets indicates a catch of 159,000 pounds of river herring 
(83,000 pounds of alewife and 76,000 pounds of blueback) and 36,000 pounds 
of shad between March 1 and May 12 (Table 3). However, we suspect that 
we have underestimated the catch in the York River because the index nets 
were smaller than most of the other pound nets and seem to catch fewer 
fish. Unfortunately other nets in the York River were either so near the 
mouth that their catches probably contained fish of other river systems or 
their catches were mixed with catches from nets in Chesapeake Bay before 
being landed. 
The record of catches in stake gill nets in the York River extends 
from March 10 through April 18 (Table 4). The total catch in the 87 stands 
was about 238,000 pounds of shad (201,000 pounds of roes and 37,000 pounds 
of bucks). Twice during the-season the market became so weak that fishermen 
discarded bucks rather than trying to sell them. Consequently, we have no 
record of the catch of bucks from March 19-21 and from April 5-18. Stake 
gill nets also caught an estimated 7500 pounds of hickory shad. Although 
sex was not designated in the records, it is likely that this figure is 
only roes since bucks have no market and probably were discarded. 
- . . 
·~ 
Table 2. Catch by pound nets in the Rappahannock River, l967. 
SHAD RIVER HERRING 
Roe Buck Alewife Blueback 
..c:: (/) ..c:: (/) ..c:: (/) 
CJ .µ 'd CJ .µ 'd CJ .µ 'd 
(/) .µ QJ QJ .µ QJ QJ .µ QJ QJ .µ .µ -
0 (/) >, mz .µ mz .µ ro z .µ ~ ~ z.µ. m'd u m u m u rd (l) (/) QJ (/) 
Q) Q QJ X :a rl ..c:: X ~ rl..C:: X ~ rl..C:: 0 'd u "O QJ •Z .c • QJ • • m CJ • (l) • rd CJ • QJ . m CJ § ~ .µ QJ . (/) QJ "O .µ .µ (l) 'd .µ .µ .µ QJ "O . .µ .µ .µ H H ;::l m ::><..1-1 0 ,,-; > ~ (/) o ro > ~ (/) o ro > ~ (/) 0 rd (l) 0 QJ 0 
Q i:::co zi:.i.. i::CH µ:i E--! u i::C H µ:i E--! u ~H µ:i E--! u p.. p.. p.. p.. 
Mar 15-31 34 ll 58.8 21,991 120.8 45 ,l79 442 165,121 100 165,121 0 0 
Apr l-l5 47 13 79.9 48,819 67. 0 40,937 743 454,034 68 308,743 32 145,291 
Apr l6-3l 48 12 43.3 24,941 20.6 11,866 4,580 2,638,310 21 554,045 79 2,084,265 
May 1-12 41 10 16.6 6,806 9.4 3,854 2,074 850,217 29 246,563 71 603,654 
Totals 102,557 101,836 4,l07,682 1,274,472 2,833,210 
Estimated Total Catch of Shad - 204,393 lb. 
I! 
\ 
Table 3. Catch by pound nets in the York River, 1967. 
SHAD RIVER HERRIN:; 
Roe Buck Alewife Blueback 
..c:: Cf) ..c:: Cf) ..c:: Cf) 
CJ.µ 'O O+' 'O CJ .µ 'O . Cf) .µ <l) <l) .µ <l) <l) .µ <l) Q) .µ .µ 
0 Cf) >, mz .µ mz .µ mz .µ s::: fil 
. 
z.µ m'd u m u m u m <l) Cf) Cl) 
<l) i:::i (l) X ~ r-1 ..c:: X ~ r-1 ..c: X ~ r-1 ..c: u 'O u 'O <l) •Z ..c:: • <l) • m CJ • <l) • rcS 0 • <l) . m CJ § s::: .µ <l) • Cf) <l.l'd .µ .µ .µ (l) 'O .µ .µ .µ (l) 'O .µ .µ .µ H H ;j m >'-H O•rl > s::: Cll O rcS > s::: U) o m > s::: U) o m <l) 0 <l) 0 
i:::i r=:C 0 z~ r=:C H µl E--1 u r=:C H µl E--1 u r=:C H µl E--1 u P-, P-, P-, P-, 
Mar l-15 l 9 19 l7l 58 522 167 603 100 603 0 0 
Mar 15-31 6 6 95 3,420 98 3,528 208 7,488 99 7,413 l 75 
Apr 1-15 12 13 54 8,424 46 1,656 408 63,648 64 40,735 36 22,913 
Apr. 16-31 13 14 29 5:, 278 29 5,278 357 64,974 44 28,589 56 36,385 
May l-12 15 11 18 2., 970 27 4,455 136 22,440 26 5,834 74 16,606 
Totals 20,263 15,439 159,153 83,174 75,979 
Estimated Total Catch of Shad - 35,702 lb. 
P. 
~-
- 11 - , r • 1' I ,, .t: I I 
i ·.' I ; 
j 
Table 4. Catch by stake gill nets in the York River, 1967. ! I 
! 
Roe Buck Hickory I Shad Shad Shad 
I 
March 10 2,813 2,625 
11 2,124 1,440 
12 2,880 2,004 
13 2,052 1,140 58 
14 1,548 900 
15 3,132 1,320 
16 5,654 2,244 
17 8,932 5,539 
18 5,724 2,340 232 
19 2,024 
20 l·, 584 
21 2,024 
22 5,148 2,064 116 
23 ·7, 668 2,172 
24 5,844 1,344 232 
25 8,676 804 348 
26 9,876 1,836 290 '} ' . 
27 10,452 1,608 464 
28 8,856 1,620 522 
29 8,436 1,344 406 
30 8, 760 · 1,476 348 : ~~ 
31 5,280 648 464 I (. 
April 1 4,080 240 522 
2 4,796 480 
3 6,336 180 
4 10,908 1,200 638 
5 4,404 
6 4,956 
7 4,788 - .. 638 
.. 6 '480 • ~ ,1 ... ""-··-. •l .,~ ~ .. 
'-' ;. 
8 116 
9 3,348 174 
10 4,180 1,160 
11 5,292 232 ;!: ~ 




16 1,968 406 
17 3,938 
18' 2,772 
Total 201,017 36,568 7,540 
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The catch of shad in the York River by both pound nets and stake gill 
nets was 274,000 pounds, ,as indicated in the preceding discussion probably 
an underestimate of the total catch. We have no way of discerning the 
.magnitude of the error of our estimate. 
We have, to date, been unsuccessful in obtaining records from the James 
River. 
PHASE 3 
LOCAT~ON OF SPAWNING SITES AND NURSERIES 
Introduction 
The objective of Phase 3 of the program is to locate spawning and 
nursery areas of anadromous alosids. Spawning areas are to be tentatively 
identified by the presence of ripe adult fish or eggs. Areas serving as 
nurseries will be identified by the presence of larval or juvenile fish. 
In addition, the distribution and growth of the young-of-the-year will be 
followed. 
Adult fish, eggs, larvae, and juveniles were collected from the main 
stream and tributaries. Adult fish were collected with drift gill nets. 
However, in the smaller tributaries and the headwater sections of the main 
stream, anchored gill nets and hoop nets were used since drift nets proved 
impractical. Eggs and larvae were collected with plankton nets, although 
few eggs were picked up. Juveniles were collected with beach seines and 
semi-balloon trawls. 
All alosids were counted and measured upon capture and average growth 
plotted for shad, alewife, and blueback. These results are presented in 
Appendix r. One must bear in mind that these averages are computed from 
.. ,.. --· ~ .. 
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collections taken over the entire river and though representative stations 
were sampled each trip, ·we were not always successful in catching fish at all 
stations. The somewhat abnormal growth pattern is attributed to this. Fish 
from downstream stations tended to be larger than fish from upstream. 
From March 27 to May 19 all field work was carried out on the York-
Mattaponi-Pamunkey Rivers. On May 31 collecting was started on the Rappa-
hannock River system. At the t:une that another river system was added 
to our field program it was deemed more expedient to work the Rappahannock 
River system than the Potomac system, as stated in the Cooperative Agreement. 
By that t:une spawning was almost over in the Potomac and we felt that more 
could be accomplished by working the Rappahannock system since it is located 
closer to the base of operations. 
Each river system was subsequently worked every other week. This 
schedule had to be altered somewhat when bad weather prevented the Langley 
from reaching the Rappahannock. In this case the York River system was 
worked. Each river system was worked to the upper l:iJnits of tidal influence. 
During the contract period 462 samples were collected in the York-
Mattaponi-Pamunkey river system; 396 in the main stream and 66 in the tribu-
taries. In the Rappahannock River system 332 collections were taken, 256 
in the main stream and 76 ih""'the tributaries·:·· 
l. 
York River System 
Spawning Areas 
Capture of adult spawners in gill nets began on March 27 in the Pamunkey 
and Mattaponi Rivers and continued through the last week of May. The last 
II 
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successful set was on May 17. Fishing effort in both rivers amounted to 70 
~ sets taking a total of 770 alosids. In the Pamunkey 38 sets took 490 alosids 
while in the Mattaponi only 280 alosids were caught in 32 sets. The greater 
catch per unit of effort in the Pamunkey results in part from its greater 
turbidity, but may also reflect differences in population density. 
Between the first week in May and the last week in July plankton was 
sampled in the Mattaponi and Pamunkey rivers. Collections were made in the 
main stream and all tributaries assumed to be navigable by spawning alosids 
regardless of whether adults were taken there in gill nets or not. A 
total of 87 samples was taken., 49 in the Mattaponi River and its tribu-
taries and 38 in the Pamunkey River system. Examination of these samples 
has only recently begun, thus results are incomplete at present. Presence 
of eggs is indicated at certain locations in the Mattaponi (Table 5) be-
cause they were visible at the time of collection. No eggs or larvae are 
indicated in the Pamunkey (Table 6) since none were visible at the time of 
. collection. The heavy detritus load of the Pamunkey probably obscured 
them. The downstream limit of spawning is just above the confluence of 




Upstream distribution of all juvenile alosids ranged to the upper limits 
of sampling, M65 and p75. (Station designation letter indicates river; numbers 
indicate river miles above the mouth. River mileage on Mattaponi and Pamunkey 
is measured from mouth of York River.) Maximum concentrations were usually 
between river mile 35 and 50, a 15 mile area beginning just above the salt 
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'/ Table 5. Spawning areas, Mattaponi River system. : ) 
, \ Gravid or Ripe Fish i~,1 ',,iver ,; ( 
~-l_e_--.:M:.:.:a:..:1:.:· n~s::.:t~r:..::e:.::a:::m~o~r-=T..:.r.::i:::.b.::::.ut.:;a~r::.,yL' -~A:.::l:.::e:.::w..:::i:::::.f~e-:::..Bl::.u:::e::::b:.:a:.:c::.k:__..:.:Am:.:.:..:•_.:::.S~h::::.ad;::__;H:.:_:i:::..:· c::.k.:.::o::.:r:..::!y:__ _ _.:::L;::ar~v.:.:a::.:e:::.__;E::.;;g~g~s:._1} :1; 
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Table 6. Spawning areas, Pamunkey River system. 
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and August and two were taken in July in the York River at Y25. Juvenile 
blueback herring were taken in May at M35 but never below this point at 
any time later in the contract period. Only three juvenile American shad 
were taken below mile 40 in the York River system. Distributional data 
are based on collections made by beach seine and otter trawl. 
Beach seine collections were started the first week of July with 36 
collections made in the Pamunkey and 28 in the Mattaponi and continued 
through the end of the contract period. Stations were positioned approxi-
mately every five miles in the mainstream and also in specially selected 
areas, usually near the mouth~ of tributaries presumed to be spawning 
areas. 
In 131 trawl hauls on the Mattaponi and Pamunkey Rivers 2588 alosids 
were taken; 69 hauls in·the Mattaponi captured 1545 alosids while 62 hauls 
in the Pamunkey took 1043. In the York River, 48 trawls caught not a 
single alosid. 
Physical~Chemical Features 
The maximum temperature (31°C) was recorded at M35 during the last 
week of July. In Figs. 3 & 4 surface temperatures are plotted at repre-
sentative stations in the York River system over several months of the ___ .... ,_, ···-
contract period. Temperature was routinely measured each time a station 
was occupied. 
A typical surface salinity distribution in the York River system is 
shown in Table 7. The limit of salt water intrusion is between miles 35 
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Rappahannock River System 
Spawning Area 
Field work began on the Rappahannock River system May 23rd with 
plankton nets and gill nets. Since no alosids were taken in gill nets 
during the first week, their use was discontinued. Apparently nearly all 
adult alosids had left the river by this time. Therefore, we cannot de-
limit the spawning grounds in this report. 
Between May 23rd and August 8th 150 plankton samples were taken . 
. 
Analysis of these collections is planned for later this fall and winter. 
Most stations were made by boat. However, several stations were made 
from bridges or stream banks in the headwaters of smaller tributaries 
inaccessible by boat. 
Nursery Area 
Apparently the conditions which trigger migration of the alosids into 
salt water had not been attained by the end of September of this year. 
~uvenile alosids were distributed from slightly above the salt line up 
river to the limits of tidal flow which was the extent of our sampling. 
' Largest concentrations were usually between R45 and R70, although this 
varied with species and season. Alewife were··found · as far down as mile 15 , , · t.t, 
and upstream to mile 95 in July and August. Blueback, however, were cap-
tured as far down as R25 in June, R30 in July, and R45 in August. Upstream 
· distribution of this species was also to R95. No American shad were taken 
during the contract period. During the interval of June 26 - Septenber 30, 
81 samples were taken with beach seines. From the first week of August 
through September 30, 62 trawl collections took 215 alosids. 
- 21 -
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Physical-Chemical Features 
During August oxygen values of less than~ ppm occurred near the 
bottom at stations R-0 and RlO with 4 and 12 percent saturation respec-
tively. Oxygen values of less than s.o ppm were found at nearly all depths 
greater than 4 meters from R-0 to R35 with a maximum of 61 percent satura-
tion at R30. No depletion of oxygen was found at any,,freshwater station. 
A representative salinity distribution is presented in Table 8. 
Sufface water temperatures recorded over several months of the contract 
Period are shown for.selected stations in the Rappahannock River in Fig. s. 
' .. ,_· ... ~ '1!..:.. . 
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APPENDIX I 
Mean Lengths of Juvenile Alosids from the York River System 
and the Rappahannock River, 1967 • 
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APPENDIX II 
GEAR AND METHODS 
Gill Nets 
Drift gill nets were fished for 30 minutes at each setting. A 100' 
X 8' X 3" and a 100' X 5 1 X 5n gill net was fished at each mainstream 
station for herring and shad respectively, In the headwaters of the 
mainstream and in tributaries smaller anchored gill nets (15' X 6') were 
used since the drift nets drifted to shore or snagged frequently. 
Hoop Nets 
Hoop nets, made of 2 inch stretch mesh netting, 3 feet in diameter 
and 8 feet long were used effectively in the upper sections of tributaries 
accessible by skiff, 
Beach Seines 
Most beach seine collections were made with a bag seine SO' x 6' x 1;4n, 
'I\vo other seines (25' and 10 1 ) were used to a lesser degree. The extent 
of wadeable water and bottom type determined the size of the seine used. 
Seining sites were usually at five mile intervals along the main river. A 
location with adequate beach area to land the seine was sought. Two or 
occasionally three hauls were made at each sampling site. 
Trawls 






the R/V Langley to fish mid-channel. A 16-foot semi-balloon trawl made 
of 2.5 inch mesh with a 0.5 inch mesh cod end liner was fished from a skiff 
to cover the area between mid-channel and shore, Each trawl was fished 
for 10 minutes at each sampling site. 
Plankton Net 
Plankton collections were taken in the mainstrea~,and larger tribu-
taries with a cone-shaped net, one meter in diameter at the mouth and 6 feet 
long, made from nylon marquisette having about 36,meshes per inch. A one-
half-meter net made of the same material was used in the smaller tributaries. 
Nets were fished for 10 minutes at each station. Both bottom and surface 
were sampled at all mainstream stations. 
Salinity 
Water samples were taken routinely for salinity determinations at 
stations occupied throughout the spring and summer months. Some salinity 
data were taken on site with.a portable salinometer (RS-5), and over 600 
salinities were measured in the lab with an RS7A salinometer. 
Temperature 
surface temperatures were taken routinely at all stations with a 
stem thermometer or RS-5. 
Dissolved Oxygen 
Some 300 samples of water were assayed for dissolved oxygen by a 
modified Winkler technique. 
